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(57) Abstract: A novel hemepeptide and a process for producing the same. Namely, it is intended to provide a peptide having a 
t^* potent ability to capture NO which is usable in capturing and quantifying NO and available as a diagnostic, preventive or remedy for 
^ diseases in which NO participates, a laboratory reagent, a reagent for measuring environmental NO concentration and a treatment 
f^J agent for eliminating environmental NO. 

O (57) S»: 89S^A'*:7^ £B.Xf*<D&&l5mxlt>Zo N 0<73»S • SS(-(£fflpIffit?. N otfm*§--f &mm<D®m 
^ <7)^£l;flBffl$+i-S«iSSiJt LTffiffl-r-S-tro-C^-S, NOffi&XO&l^?* K*<«tt**lS. 
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w m 



mx$>z>o 

^3 Ut^btkm 3 4 (12), 784-785(1996) ) c H3$l (DC-type *S h ^ ^ ^ & 

tg&^f&LTV^ (Biosci. Biotechnol. Biochem. , 64(3), 628-632, 2000, Ja 
p. J. Pharmacol., 75 (Suppl. I) , 113 P (1997)) 0 £ blZ, *$&W&bte^ $M 
^f-fcV yPorphyra yezoensis*^ 1/ V ? n A c eOX^^it^Wt- <t 9 



WO 03/074564 



m 



2 



T/JP03/02394 



H^it?r^U-C*5l9 (ActaCryst., D56, 1577-1582(2000)), jfefcVh^P 



Hemete#:5& : 



Heme 



/ \ 



A1 -Cys-X1-X2-Cys-X3-A2 



(I) 




(M) 
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X3W\ His Lys^fcteArg&^-t-o) 

JLfE^A^te, 3,S&<DisX ; r4 rTHg-a-Sr^UTS';*^ 

(2) XlRZfiX2&&*m3LfcAla^ Gln N Lys, Arg&tfVaia»£>Jfc53$J: •!> 
tb57^/I^M^t (1) ©^A^T^K. 

(3) Xl^AlaT*fc«9, X2tfSGln*fcfc:AlaT?fc 9 „ X3^Hist?&S (1) ©^A"* 

(4) ^mJE^^fcf*T5 /mSB^ijVal Gin LysSr^TfS^^ K«l"C*> 

5 /^SE^IJThr Val Glu Lys^fcteT 5 / IfcR^lThr Val Glu Lys G 
ly Gly Lys His Lys Thr Gly Pro Asn LeuSr^Ti"©^^ K^"Cfc 9 , 

Xl^Ala-efe!9, X2^Gln-t?$>»9 N X3^His1?fc5 (1) ©^A^T*^ Ko 
( 5 ) Al^T 5 / mSB^IJPhe Ser Ala Asn&^-T K0("e*> 9 . 

A22*T 5 / »E2RlAla Gly Gly Asn Asn Ala^r^-r^^T"^ KIH"C*> 9 , 
Xl#Ala-C*>!K X2^AlaT?fe«9 , X3tfSHisT?&5 (D <D^ K„ 

ofc^> b^77^f- -C*fiSl-t-S- tfrhftZ (1) ~ (5) © 

y zf-yy^ h P Achromobacter^nT^T—^I^. ^Staphylococcus a 

ureus V8>^ti^r— ^*>feJifc5p36>e>S^**l/So 

&M-> #35811 tt, (1) ~ (5) ©— A^^K^tpNO«^J^Bi-rSo 
#3£^©_kfB^:/^- KB:. i^h^nA c©^*< 2: t> 1 4#B©Cysi* 

f> i 8 # g ©7 5 y t$ ?©7 ^ y. wj, *fcttesne^Jn:*5v>Ti 5#a> 1 

^i^^^ 1 4#@©Cys£ 1 7#i©CyslC3,8{i©"S/^^^^/^^^-^ 
— r/^^tt^LTfelJ, 18#|07^ytaS^His x Lys*fcttAr 
gt*fc!)> 1 5#@S.t^l 6f |(D75 y^W*L< r*Ala,61n,Lys,Arg*/ttt 
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KKDMtfcM t 09*.rf * k^©sb^i#* i -^'tofts' ^ p ^cO 

#•^-1 — 1 3 or ? /mBa^j*fcfi^e>oi~^c'(H©T^ /^s^ 

1-1 3i®7^^»^j:^f K*flH|*»f E>*t3. 
A20A^J t b-Cte, lB^m<DiB^J## 1 (**^ tofts' h ^ n A c tf> 

So 
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Ampholine PAGplateyVl" (Pharmacia&SSk IEFJB, pH3. 5-9. 5) SrJB 
V^#«jfe«^C?|cS6fc«t »?«¥*fUfc.o ^HX@^«. HITACHI U-3310spectrophoto 
meter (HITACHI^) &mV^XMfeVtc 0 BMfc»5n«4fcW:, HITACHI U-3310spec 
trophotometer (HITACHI^), O R P (MetrohmttK) ^Xmfe Ufc 0 
HJfeM 1 : ^ A^f- K (m p 1 5 ) £>ffl$g 

Heme 

/ \ 

Phe Ser Ala Asn Cys Ala Ala Cys His Ala Gly Gly Asn Asn Ala 
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JClK^lMf y y (Porphyra yezonesis) £ Vtcis h^ni^celmgSrO. 

1MMI^-M1«PH7. 8 (2mM®W^^^^^tf) 200/* 1 

lMH)^IiifWi^lmg/mlt- ^^«6 2. 5^ 1 
^mJODU £M-i:fB^at«i&3 7. 5/il»lfco r©TOi?r, 

yfjy^^ (Toyopearl HW-40F, 1. 0 x 80cm, 'fy-TO 

: 4 • 15. Sft^bMO iRflJt^^ : 404, 526nm, Mt^^WLW^ : 413. 5, 
549. 5nm, BMb3S7G*i£-82. 2mV, *HP* : 2200„ 
H»J2 r^J^T^K (mp9) ©II 

Heme 

/ \ 

Cys Ala Gin Cys His Thr Val Glu Lys 

^ifcjfci'b^n-fcc (3ft3te«3«fc«) lmg^rO. 1MM)^-Ili« 
(pH8. 0) 1 0 0 n l^mm^lt. #^>^^Ac^3 7fe5 
«tt, CLfrU-O. lMMJ^f«l«tfclmg/ml MJT"^ 
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A^n-7f^77^- (Toyopearl HW-40F, 1. 0 x 80cm, M V — #M) "ClfaJl U„ 

: 4. 95, M4b%L(DW.UU± : 395, 619nm, 3g7nS0>!Rl&ffi:k : 412, 520, 
549nm, SMfc;ag7G«&-132iBV, £HFft : 1637 0 
HJfe^iJ 3 : K (mp 2 2) 

Heme 

/ \ 

Val Gin Lys Cys Ala Gin Cys His Thr Val Glu Lys Gly Gly Lys His Lys 
Thr Gly Pro Asn Leu 

b * n A c (5fo3te*63il*tJ4) lmgSrO. 1 M h y 
(pH8. O) 10 0/i ll«Lfe 0 #f5llfce/f^nAcfilr3 7tT5 
#RI«fiU -WCO. lMb'j ttil Lfc 1 m g /m 1 ^f^ 

zfis>W&4 0 1 SrSfctoU $ 5>m±|B^I^^itt»tt6 0 ix 1 £r«Jbfc 0 ~ 
©KJtSIS^tt, 3 7t-e2 4l*mifttU. roKJE&^Sr^U-CR^^Jt 
S-Sr/t^ *»T^~!>A 7 SmgSrS&bnUfcSU tfcJR4fe«ritSlU ^/HtiB 
^^A^P-^h^^^^— (Toyopearl HW-40F, 1. 0 x 80cm, #M) T»#» 
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: 6. 02, BMbSLO&lRffi;*: : 398, 620nm, »7nS!©!RJRffi*: : 416, 520, 
549nm, SfefcaB7G«&-66. 5mV, 5^^-*3065 o 
Hl»!]4 : ^A-i^K (mp 6 5) DffilSl 

Heme 

/ \ 

Gly Asp Val Glu Lys Gly Lys Lys lie Phe Val Gin Lys Cys Ala Gin Cys 
His Thr Val Glu Lys Gly Gly Lys His Lys Thr Gly Pro Asn Leu His Gly 
Leu Phe Gly Are Lys Thr Gly Gin Ala Pro Gly Phe Thr Tyr Thr Asp Ala 
Asn Lys Asn Lys Gly lie Thr Trp Lys Glu Glu Thr Leu Met 

V^foffi^ F^bAc mjtffiMftM) lmgSrlOmg /m 1 JUfcVT > ( 7 
0%^mizfeMVtck<D) 100/tl fcj&fcURJ&^a — ^ft&^il^CLfc, 

Tfcj&&&jt£ittc.^ mm^4 oo ft lZMx., ^f/vmM^j^^^h^y 

-7 4— (Toyopearl HW-40F, 1. 0 x 80cm, jjCy — #M) "CffiMRU WM<0^y°^- 

: 9. 52, SMfcStoiRJKffi:*: : 404, 535nm, m5tM<OWSMi^ : 415, 520, 
549nm, ^>fb3l5cltl£-62. lmV, £-^-*8900 o 

HJfeftl 5 : fMIMHR & LT, =*r^ h !J ^->V(Dftfc> 9 {.lAchromobacter^P TT 
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Heme 

/ \ 

Cys Ala Gin Cys His Thr Val Glu Lys 

Heme 

/ \ 

Val Phe Ser Ala Asn Cys Ala Ala Cys His Ala Gly Gly Asn Asn Ala lie 
Met Pro Asp Lys 

7 : fftlPSSl^ tit, =^ b y T^l^ftfc) <9 ^Staphylococcus aureus 
V8-7vTT— if (^v K^Pft- if Glu-C) £4£>E U y ^BMMI»©ft*> 5 K: 

Heme 



Lys Gly Lys Lys lie Phe Val Gin Lys Cys Ala Gin Cys His Thr Val Glu 



Hffi#!l8 : ffrJPSS^t Lt, *e 9 -YV^©ft*>9 ^Staphylococcus aureus 
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Heme 

/ \ 

Val Phe Ser Ala Asn Cys Ala Ala Cys His Ala Gly Gly Asn Asn Ala lie 
Met Pro Asp Lys Thr Leu Lys Lys Asp Val Leu Glu 

(@a^j#-^- 1 o ©ga^jsr^rf Koeti r& 9 # g © v-^-r-r vkmib 

10ml©/WTM^ lOOmMD^Iftt (pH7. 0) 0. 3m K 
1 0 mMWB^Wt^- b y *7 A O . 4ml, JhlB^-^T 9 ^ KlgSfc 0 . 5 m K 3 mM 
^f/Hftn^y (ISi^Iitt^ltl) 0. 4ml^Atl, 

5 #Wfiafi 10 0 mMl^ft>|t h P !> A (50 mM&Bfc**"*- h 

y ?-M£|g$?Lfc&<D) 0. 3m 1 Sr^n-f'S^irlsiJ; SJSSrM^bfco • — 

m&mmmm&VTyrikmfcxiomfeLiZo Rmm&o. o 2m 1 to, mm 

TK^rl. 9 8mlttLfcis l%W7^7'5FlmK 0. 02%©N- 

i-t7^xf i^ys;7 5: i^iftSfeiS 1 m 1 , jglfcTk 1 m 1 u ^iat* 2 0 

fl9J£t±s SHIMADZU UV-1600 UV-VISIBLE SPECTROPHOTOMETER^ V^^Tofco 
KJ£5S£tt«J#*m* 2, 4, 6, 8, 1 OmMffi^thU ? AfcfchrS J* 
?£tt3r:&#>> ^r^^Linewever-Burk^n ^ M£<fc 9 S^EI^ifck c . t (s" 1 ) 
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m p 1 5 


2. 


5 4 


HSS01J2 


m p 9 


1 . 


6 6 




m p 2 2 


0. 


8 0 




m p 6 5 


O. 


1 2 






1 5 


. 2 






O. 


O 5 



rnxv. ^i©^-^^^ kj5 s n s/h^oAc fcjfctfcu-c, irixs^ 
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1. ^I-eSEStbS^A^^K. 



Heme 



/ \ 



A1 -Cys-XI -X2-Cys-X3-A2 



(I) 



u 

Hemef3:#C^ : 



xi, x2tt#*»#fcte&0>T5 /fite»£«:&U 

X3te x His Lys3:fc:tt:Arg3r^-t-„) 

2. _h|a^I^, XlS.t^X2^i§-^^^lCAla, Gin, Lys, Arg&tfVaia* JfeSIf 

3. JifEsSlf, Xl^Ala-CfcOx X2a3Gln*fcriAla*T?*> «K X3^Hist?fe^lS^: 




OH 2 



(ID 



WO 03/074564 Q ] ^ ^T/JP03/02394 

4. iS^If A13*. 7kmm**frteT$;mMmVal Gin LysZ^-fZ^ 

A2&T 5 J ^SB^JThr Val Glu Lys^fcfST 5 J ^SB^jThr Val Glu Lys Gly G 
ly Lys His Lys Thr Gly Pro Asn Leu&:^f K#T?*> 0* 

Xl*SAla-C% 9 « X2^Gln-C*) 9 , X3^HisT?&SI*^©*5BBI& 1 
K 0 

5 . _LfB5£ I <r\ A1# S T 5: J MgB^IJPhe Ser Ala AsnSrWi"*^^ K*T* 9 * 
A2fl*T 5 /^MH^IjAla Gly Gly Asn Asn Ala&^i-S^T"^ K<S*C*> 9 % 
Xl^Ala-CfcD. X235Ala-Cfc t> > X3«SHisT?*>«» 5fc<D$&fflSg 1 ^|B<ft©^A 

7. flMB1WIR#*3S, if— ^r^f^ ^*MJ^V^ Achromob 

acter'7 P n-7 i T—^I^t ^Staphylococcus aureus V8>^n rT- ^^b^Si^b 

9. iiTfBIM t-*7>fVy, h!)/^ . ^ h y ^"i/^x Achromob 
acterT'n^T—^I^t ^Staphylococcus aureus VB^n^T— 

10. ^h^ciAcSriwi»#*-c«i'fbu tf^mm? w h -7 j --?mm-t 

11. mibihrwsk^. m^w, Achrom 

©bacterid xT— ifl&tfStaphylococcus aureus V8^o^T— 
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13. wmffltmmfr. *9>fw, hy^»-, ^hy/^ Achrom 

obacter^n^T^— ^lS.t^Staphylococcus aureus V8^P^T— £]&»6>Jfc5i$*» 

14. S/b^nAc^JP6ii«liU y/V^ii^n-^ h^77>f--eilt 

15. tfflBffilW**:* *?-fW ^by^y, Achrom 
obacter^o-rT^—^ IS. ^Staphylococcus aureus V8^n^T— * 5 Sfrfr* 

1 6 . ft 5fctf)^fflSfl 1 TOifetf^A^:/^- K«r£ifNO*ta££!l, 

1 7 . ft^©*fiBa» 2 qCIBifto^^^^ KSr*tfNO*WS*l. 

18. lt^^)f5fflm3^1B^O^iN^<^ , ^K^ti'NOM^Jo 

19. »*O«ffl»4 3®fB*©^A^^kS:-g-tfN0it«l»Io 
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SEQUENCE LISTING 
<110> NIHON UNIVERSITY JURIDICAL PERSON 
<120> Novel Heme peptide 
<130> PANU013 
<160) 10 
<210) 1 

(211) 104 

(212) PRT 
<213> Horse 
<400> 1 

Gly Asp Val Glu Lys Gly Lys Lys He Phe Val Gin Lys Cys Ala Gin 
15 10 15 



Cys His Thr Val Glu Lys Gly Gly Lys His' Lys Thr Gly Pro Asn Leu 
20 25 30 

His Gly Leu Phe Gly Arg Lys Thr Gly Gin Ala Pro Gly Phe Thr Tyr 
35 40 45 



Thr Asp Ala Asn Lys Asn Lys Gly He Thr Trp Lys Glu Glu Thr Leu 
50 55 60 

Met Glu Tyr Leu Glu Asn Pro Lys Lys Tyr He Pro Gly Thr Lys Met 
65 70 75 80 



He Phe Ala Gly He Lys Lys Lys Thr Glu Arg Glu. Asp Leu He Ala 
85 90 95 
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2/5 ^ 



Tyr Leu Lys Lys Ala Thr Asn Glu 
100 

<210> 2 
<211> 85 
<212> PRT 

<213) Porphyra yezoensis 
<400> 2 

Ala Asp Leu Asp Asn Gly Glu Lys Val Phe Ser Ala Asn Cys Ala Ala 
15 10 15 

Cys His Ala Gly Gly Asn Asn Ala He Met Pro Asp Lys Thr Leu Lys 
20 25 30 

Lys Asp Val Leu Glu Ala Asn Ser Met Asn Thr He Asp Ala He Thr 
35 40 45 

Tyr Gin Val Gin Asn Gly Lys Asn Ala Met Pro Ala Phe Gly Gly Arg 
50 55 60 

Leu Val Asp Glu Asp He Glu Asp Ala Ala Asn Tyr Val Leu Ser Gin 
65 70 75 80 

Ser Glu Lys Gly Trp 
85 



<210> 3 
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W 3/5 9 

<211> 15 
<212> PRT 

<213> Porphyra yezoensis 
<400> 3 

Phe Ser Ala Asn Cys Ala Ala Cys His Ala Gly Gly Asn Asn Ala 
15 10 15 



<210> 4 

<211> 9 

(212) PRT 

<213> Horse 

<400> 4 

Cys Ala Gin Cys His Thr Val Glu Lys 
1 5 



<210> 5 
<211> 22 
<212> PRT 
<213> Horse 
<400> 5 

Val Gin Lys Cys Ala Gin Cys His Thr Val Glu Lys Gly Gly Lys His 

15 10 15 

Lys Thr Gly Pro Asn Leu 
20 



<210> 6 
<211> 65 
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<212> PRT 
<213> Horse 
<400> 6 

Gly Asp Val Glu Lys Gly Lys Lys He Phe Val Gin Lys Cys Ala Gin 
15 10 15 

Cys His Thr Val Glu Lys Gly Gly Lys His Lys Thr Gly Pro Asn Leu 

20 25 30 

His Gly Leu Phe Gly Arg Lys Thr Gly Gin Ala Pro Gly Phe Thr Tyr 

35 40 45 

Thr Asp Ala Asn Lys Asn Lys Gly He Thr Trp Lys Glu Glu Thr Leu 
50 55 60 

Met 
65 

<210> 7 
<211> 9 
<212> PRT 
<213> Horse 
<400> 7 

Cys Ala Gin Cys His Thr Val Glu Lys 
1 5 



<210> 8 
<211> 21 
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<212> PRT 

<213> Porphyra yezoensis 
<400> 8 

Val Phe Ser Ala Asn Cys Ala Ala Cys His Ala Gly Gly Asn Asn Ala 



lie Met Pro Asp Lys 
20 

<210> 9 
<211> 17 
<212> PRT 
<213> Horse 
<400) 9 

Lys Gly Lys Lys He Phe Val Gin Lys Cys Ala Gin Cys His Thr Val 
15 10 15 

Glu 

<210> 10 
<211> 29 
(212) PRT 

<213> Porphyra yezoensis 
<400> 10 

Val Phe Ser Ala Asn Cys Ala Ala Cys His Ala Gly Gly Asn Asn Ala 

15 10 15 

He Met Pro Asp Lys Thr Leu Lys Lys Asp Val Leu Glu 



1 



5 



10 



15 



20 



25 
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